Two field experiments were carried out at El-Gemmeiza and Sakha Agriculture Research Stations, Gharbia and Kafr El-Sheikh Governorates, Egypt in 2016/2017 and 2017/2018 seasons to study the effect of three nitrogen fertilizer rates (30, 45 and 60 kg/feddan)on four flax varieties(Giza 11,Giza 12, Sakha 5 and Sakha 6) .Results indicated that, fertilized flax Giza 12 variety with nitrogen fertilizer at the rate of 45 kg N /feddan at El-Gemmeiza location yielded the highest values of seed index, seed yield per plant, seed yield per feddan, and oil yield per feddan, on the same line fertilized flax Giza 12 variety with nitrogen fertilizer at the rate of 60 kg N /feddan at El-Gemmeiza location produced the highest values of plant height, fiber length, straw yield per plant, straw yield per feddan and fiber yield per feddan. On the other hand, flax Sakha 6 variety with nitrogen fertilizer at a rate of 60 kg N /feddan at ElGemmeiza location gave the highest values of number of capsules per plant but flax Sakha 5 variety with nitrogen fertilizer at a rate of 45 kg N /feddan at Sakha location gave the highest values of oil percentage only as compared with all other this interaction treatments in
INTRODUCTION
In Egypt, flax (Linum usitatissimum L.) is an ancient crop, which is grown as dual purpose for its fiber and seed or oil, flax ranks second to cotton, as fiber crop, where it plays an important role in the national economy due to local industry and contribute in increasing flax exports. The cultivated area in Egypt is very limited, therefore, increasing flax yield from expanding new cultivated area and per unit area is very important. This could be achieved through improving the agronomic practices such as nitrogen fertilizer rates and sowing new cultivars highly yielding, therefore , Casa et al. (1999) noted that the environmental factors exert a major role in determining yield potential it is important to understand environmental effects on flax yield. Inga et al. (2015) apart from the changing conditions highest seed yield were produced from a varieties 'Lirina' (2.54 h -1t), high seed oil content from variety 'Amon' (53.03%).
Nitrogen fertilizer is the major important for plant growth and raising productivity of all crops.in this connection, El-Gazzar and Kineber (2002) found that increasing nitrogen level from 30 to 60 kg/fed significantly increased seed yield per plant as well as per feddan. ElNagdy et al. (2010) reported that 45 kg N/fed have highest seed and straw yields. Geovan et al. (2013) reported that nitrogen rates influenced some production components. Dervisevic et al. (2014) reported that the optimal nitrogen rate for fiber flax to the obtained results was 30 kg N/ha. Sowing the suitable cultivars is an important factor to give higher yields. In this connections by many investigators indicating that there are significant differences due to flax genotypes in growth and yield. El-Borhamy (2016) increasing nitrogen level from 30 to 60 kg/fed significantly increased straw yield/plant, straw yield/fed, fiber length, fruiting zone length and number of capsules/plant. Adding 45kg N/fed resulted in the highest values of seed yield and its components.
The increase of unit area could be achieved by sowing high yielding cultivars. In this concern, Bakry et al. (2012) show that significant differences among flax varieties in all studied characteristics. Giza-8 variety surpassed all other tested flax varieties in seed and oil yields/fed., number of capsules/plant, number of branches/plant, seed yield/plant, and oil seed %. However, Vaiking variety significantly exceeded the other cultivars in straw and fiber yields/fed., plant height, fruiting zone length fiber%. Hussein (2012) showed that flax crop genotypes significantly differed for all studied yield and its components. Gholamhosein et al. (2013) found that flax genotypes differed in plant height, capsule number, seed yield and biological yield. El-Borhamy et al. (2015) showed that significant differences among the flax genotypes in straw and seed yield/feddan and its components. Kineber et al. (2015) found that new flax varieties Sakha 5 and Sakha 6 were significantly higher in straw, seed, fiber, and oil yields. El-Borhamy (2016) revealed that Giza12 cv., was superior than Giza 11 cv., due to straw yield /plant, straw yield/fed., fiber length, fiber yield/plant and fiber yield/fed. While Giza 11 cv. was superior than Giza 11 cv., in fruiting zone length, number of capsules/plant, number of seeds /plant, seed yield/plant and seed index.
Therefore , this investigation was carried out to study the effect of three nitrogen fertilizer rates on growth and yield of four flax varieties at two locations ElGemmeiza,Gharbia and Sakha Kafr El-Sheikh Governorates, Egypt.
MATERIALS AND METHODS
The present investigation was carried out at ElGemmeiza and Sakha Agriculture Research Stations, Gharbia, and Kafr El-Sheikh Governorates, Egypt during the two successive winter seasons of 2016/2017 and 2017/2018 to study the effect of three nitrogen fertilizer rates on yield and quality of four flax varieties under two locations condition. The experiment treatments were as follows: A-Nitrogen fertilizer Three rates of nitrogen fertilizer( 30, 45 and 60 Kg / feddan) were used. Nitrogen fertilizer at the above mentioned rates in the form of urea (46.5% N) was applied in two equal doses the first dose (50%) was applied before the first irrigation and the second dose (50%) before the second irrigation.
B-Flax varieties
The studied four flax varieties were:
1 -Giza 11 2-Giza 12 3-Sakha 5 4-Sakha6 Seeds of studied varieties were obtained from ElGemmeiza Agriculture Research Stations, El-Gharbia Governorate , Egypt. Planting flax varieties i.e. Giza 11 and Giza 12 with seeding rates of 70 kg/feddan while flax varieties i.e. Sakha 5 and Sakha6 were planting at seeding rate of 60 kg/feddan.
The experiments were laid out in split plot design with three replications in each location. The main plots were devoted to nitrogen fertilizer rates and sub plots were allocated to flax varieties . the sub plot area was 10.5 m 2 (3mlong x 3.5m wide).
Seed of the four flax cultivars were sowing on Nov. 15 th and 20 th in 2016/2017and 2017/2018 seasons, respectively. Super phosphate fertilizer was added at the rate of 100 kg / feddan ( 15.5 % P 2 O 5 ) during soil preparation.
The Mechanical and Chemical analysis of the soil at the experimental site according to standard methods of Page ( 1982) and Arnold (1986 Arnold ( ) during 2016 Arnold ( / 2017 Arnold ( and 2017 Arnold ( / 2018 seasons are shown in Table 1 and Table 2 . All data were statistically analyzed according to the technique of analysis of variance (ANOVA) for the splitplot design and made compaiend analysis among locations by means of " MSTAT-C" computer software package and least significant difference (LSD) method was used to test the differences between treatment means at 5% levels of probability, as published by Gomes and Gomes (1984) .
RESULTS AND DISCUSSION
Results presented in Table 3 The increase in straw yield per feddan ,seed yield per feddan and oil yield per feddan at El-Gemmeiza location may be attributed to the environmental factors was suitable for plant growth such as plant height (table 3)which led to raising plant straw yield (table 8) therefore increasing straw yield per feddan. Also, this region of El-Gemmeiza was adequate for growing plant flax to gave the tallest plants which gave the tallest fiber (table 4) hence the fiber yield per feddan increased . In this connection, the highest seed yield per plant (table 11) increased seed yield per feddan which caused increment of oil yield per feddan. These results are in the same line with those obtained by Casa et al. (1999) and Inga et al. (2015) .
Results presented in Table 3 -13 indicated that nitrogen fertilizer rates significantly affected all studied characters in both seasons . The increase in seed yield per feddan owing to nitrogen fertilizer at the rate of 45 kg N/ feddan might be attributed to increasing seed yield per plant (table 9) and seed index ( table 6) which led to raising seed yield per feddan. Also, the increase in oil yield per feddan caused by adding 45 kg N /feddan may be due to increasing seed yield per feddan ( table 11) and oil % ( table 7) thus oil yield per feddan was increased. In this connection the highest fiber yield per feddan caused be applying nitrogen fertilizer at the rate of 60 kg N/feddan may be attributed to the higher plant height (table 3), fiber length (table 4) therefore gave the highest fiber yield per feddan , also straw yield per feddan was obtained with 60 kg N/feddan because it gave the highest plant height (table 3) The superiority of flax Giza 12 variety in oil yield per feddan might be attributed to it gave the highest seed yield per plant (table 9) which led to raising seed yield per feddan (table 11) and consequently gave the higher oil yield per feddan than other varieties studied .Also this variety gave the highest fiber yield per feddan because of it had the highest plant height (table 3) and fiber length(table  12) . These results are in the same line with obtain by Bakry et al. (2012) , Hussein (2012) , Gholamhosein et al. (2013) , El-Borhamy et al. (2015) , Kineber et al. (2015) and ElBorhamy (2016) .
The obtained results showed that the interaction effect between location and nitrogen fertilizer was significant on all studded traits in both seasons. At ElGemmeiza location, fertilized flax plant with nitrogen fertilizer at the rate of 45 kg N / feddan and gave the highest values of seed index 9.92 and 10.27 g, seed yield per plant 0. 426 Data recorded in Table 3 -12 showed clearly that all traits studied were significantly affected by the interaction effect among locations, flax varieties and nitrogen rates in both seasons. Generally it could be concluded that fertilized flax Giza 12 variety by 45 kg/feddan gave the raising oil yield per feddan at El-Gemmeiza and Sakha ,Gharbia, and Kafr El-Sheikh Governorates, Egypt locations. 
